Inhibition of autophagy potentiates the apoptosis-inducing effects of photodynamic therapy on human colon cancer cells.
Photodynamic therapy (PDT) has been reported to be a promising therapy for colon cancer because of its substantial safety features and its ability to induce a systematic reaction rather than local effects on the focal lesion in the intestine. Autophagy and apoptosis play important roles in the response to PDT. However, the role of autophagy after PDT treatment has not yet been clarified. In this study, we investigated the relationship between apoptosis and autophagy in porphyrin IX (PpIX)-mediated PDT (PpIX-PDT) in HCT116 colon cancer cells. PpIX-PDT decreased cell viability in a concentration- and light dose-dependent manner. PpIX-PDT results in nuclear condensation, increased the expression of Caspase-3, Bax, and PARP, and decreased expression of Bcl-2. PpIX-PDT also induces the double membrane autophagosome, up-regulates LC3B, Atg7, Beclin-1, and Bcl-2 expression and down-regulates P62 expression. Inhibition of autophagy using chloroquine (CQ) or Atg7 knockdown with a shRNA enhances apoptotic cell death. Based on these findings, autophagy plays a self-protective role in HCT116 cells in response to PpIX-PDT treatment. Both autophagy and apoptosis were induced by PpIX-PDT in HCT116 cells, and the inhibition of autophagy strengthened the proapoptotic effect of PpIX-PDT. Thus, the appropriate modulation of autophagy may be as a potential therapeutic target for colon cancer cells treated with PpIX-PDT.